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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the membrane formation approach of the glass 
with the transparence electric conduction film of high permeability which was excellent in 
homogeneity with the high resistance used especially as a transparent electrode of a touch 
panel, and this transparence electric conduction film about the membrane formation approach of 
glass with the transparence electric conduction film, and this transparence electric conduction 
film. 

[Description of the Prior Art] 

[0002] The tin-oxide film (FTO is called) which doped the indium oxide film (ITO is called) which 
doped tin, and a fluorine, the tin-oxide film (ATO is called) which doped antimony, the zinc oxide 
film which doped aluminum, and the zinc oxide film which doped the indium are widely used for a 
liquid crystal display, the electroluminescence display, the field heating element, the electrode of 
a touch panel, the electrode of a solar battery, etc. using the outstanding transparency and 
conductivity. Thus, if used in a large field, the thing of versatility [ transparency / resistance 
and ] will be required by the purpose of use. 

[0003] That is, although the transparence electric conduction film for flat-panel displays requires 
low resistance and the thing of high transmission, the transparence electric conduction film for 
touch panels requires high resistance and the film of high transmission conversely. The electric 
conduction film for pen input touch panels with which it is developed especially recently and the 
elongation of a commercial scene is expected is film which whose sheet resistance is high 
resistance, such as 200-3000ohm/**, and was excellent in the homogeneity of resistance since 
the recognition precision of a location had to be high, and to be the film of high permeability is 
demanded from placing on a liquid crystal display. Especially, the structure of a touch panel 
opposed glass with the transparence electric conduction film, and a film with the transparence 
electric conduction film through the spacer, and made the perimeter rival, and the permeability of 
a touch panel serves as glass and a value which applied the permeability of a film. If it is going to 
make the permeability as a touch panel 80% or more, it is necessary to make it the permeability 
of glass and 90% or more of each film, and what has high permeability will be required at least 1%. 
Usually, the method of attaining high permeability was making thickness thin. 
[0004] 

[Problem(s) to be Solved by the Invention] A refractive index is higher than the refractive index 
(soda lime glass 1.52) of substrate glass (1.7-2.2), reflection by the interface of a transparence 
electric conduction film front face and substrate glass becomes large, and, as for each 
transparence electric conduction film ingredient such as ITO, FTO, ATO, and zinc-oxide film, 
light permeability falls. 

[0005] When it is going to obtain the film of high permeability, it is necessary to make thickness 
thin but, and if it is going to obtain 85% of permeability on 550nm wavelength sensed with 
sensibility sufficient to human being's eyes, it is necessary to make thickness into thickness 
30nm or less, and, in the case of 89% of permeability, it needs to make thickness thickness 20nm 
or less. Having to make thickness thin to about 10nm in the case of 90 more% of permeability, it 
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is difficult to control thickness to homogeneity in this case, and the homogeneity of the 
resistance within a field tends to worsen. Moreover, since not only the homogeneity of the 
resistance within a field but resistance will be changed that the stability of resistance worsens 
and it is easy to be influenced of a temperature change or humidity if thickness is made thin to 
about 10nm, high permeability-ization by thickness control of the electric conduction film is an 
approach which is not desirable. 

[0006] Since, as for the resistance of the electric conduction film for pen input touch panels, 
high permeability and the Takayasu quality are required by requiring high resistance unlike the 
thing for liquid crystal displays, the thickness is set to 10-30nm. Although the permeability in 
550nm will increase to about 90% by interference with the reflected light on the front face of the 
film, and the reflected light in a substrate interface if thickness of the electric conduction film is 
made still thicker, the thickness in this case is set to about 1 50-200nm, since it is too thick, it 
serves as resistance below 200ohms / **, and serves as too low resistance for touch panels. 
Therefore, it can be said that the thickness of the electric conduction film for touch panels is 
range where 10-30nm is practical. The permeability of 550nm in this case becomes 90% - 85%. 
[0007] Multilayers-ization is known as an approach of increasing permeability without changing 
the thickness of the electric conduction film, and it is attained by newly preparing the film of a 
low refractive index between the electric conduction film and a glass substrate. This approach 
reduces a reflection factor by the interferential action of a substrate, the reflected light in the 
interface of the low refractive-index film, the reflected light in the interface of the low 
refractive-index film and the electric conduction film, and the reflected light in an electric 
conduction film front face, it is the approach of increasing permeability and the substrate film of 
a low refractive index serves to prevent reflection by the interface of a substrate and the 
electric conduction film. In this case, it is possible to make a reflection factor small by controlling 
the refractive index and thickness of the substrate film according to the refractive index and 
thickness of the electric conduction film, and, as a result, quantity permeability-ization can be 
attained. 

[0008] For example, Shokabo Publishing Reflection of a thin film and the theory about 
transparency are expressed to applied physics selected-books 3 "thin film" (Kinbara, Akira 
Fujiwara) P.1 97-200, and if, as for a reflection coefficient of sound energy intensity, 4 - 20% of 
value is taken in the case of refractive-index =2.0 and thickness is decided by the thin film on 
the substrate of a refractive index 1.5, the reflection factor in a certain wavelength will be 
decided. Moreover, from a viewpoint of acid resisting, the bilayer film is raised, the example is 
shown in P.225-229 in it, and it becomes possible to make permeability increase by applying this 
approach. However, when actually applying this theory, according to the refractive index and 
thickness of the electric conduction film, it needed to determine whether what we would do with 
the refractive index and thickness of the low refractive-index film of a substrate, and since there 
were many variables of a factor, it was difficult to find out the optimal combination from the 
ability of many combination to be considered very much. Moreover, since it was connected also 
with selection of an ingredient, a presentation, and membrane formation conditions whether the 
film which actually formed membranes becomes such a value even if it decides a refractive 
index, it was very difficult to make it permeability as the optical design was carried out. 
[0009] Moreover, as a Prior art, when forming the transparence electric conduction film for liquid 
crystal displays in a soda lime glass substrate, and forming the ITO film, the ATO film, and the 
FTO film especially, mainly preparing the silicon dioxide (Si02) film between a substrate and the 
electric conduction film, in order to control diffusion of the sodium ion from a soda lime glass 
substrate is performed, and it is known that the life of a liquid crystal display will be extended by 
this approach. Mainly cheap soda lime glass is used also for the substrate for touch panels, and 
to use it, carrying out patterning of the electric conduction film, it is necessary to prevent 
diffusion of Na ion from the part which etched the electric conduction film. 
[0010] Si02 in the purpose which controls diffusion of Na ion Since depressor effect became 
large so that it was thick, as for membranous thickness, it was common to have made it 
thickness 70nm or more. Si02 The membranous optimal thickness relates to the burning 
temperature of the orientation film at the time of assembling a liquid crystal panel. At this 
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process, since the diffusion to the front face of Na ion increases most, need thickness is decided 
according to processing temperature and time amount. It is Si02 f if burning temperature is 
naturally low and firing time is short. Thickness may be thin. 

[001 1] However, in order to acquire the dependability of a liquid crystal panel, insurance is seen, 
and it is Si02. It was a general approach to set membranous thickness to 70nm or more. 
However, Si02 When there was 70nm or more of membranous thickness, permeability showed 
the inclination to fall as thickness becomes thick, and was not desirable from a viewpoint of the 
increment in permeability. 

[0012] This invention was made in view of the above-mentioned actual condition, and aims at 
offering the approach of forming 89% or more of transparence electric conduction film of high 
permeability in 550nm as glass with the electric conduction film for touch panels. 
[0013] 

[Means for Solving the Problem] The result to which this invention persons examined 
wholeheartedly how to form 89% or more of transparence electric conduction film of high 
permeability in 550nm, It came to complete a header and this invention for the glass with the 
electric conduction film of high permeability being obtained by considering as the film of the two- 
layer structure which formed 30~60nm of transparent membranes of refractive indexes 1.3-1.5 
on the transparence glass substrate, and formed 10-30nm of transparence electric conduction 
film of refractive indexes 1 .7-2.2 on it. Hereafter, this invention is explained to a detail. 
[0014] As mentioned above, practical thickness is 10-30nm by the electric conduction film with 
sheet resistance sufficient [ the stability of 200-3000ohms / ** ], and the permeability in this 
thickness becomes 85 - 90% (550nm). By preparing the low refractive-index film between the 
transparence electric conduction film and a glass substrate, this invention is the approach of 
decreasing reflection by the substrate glass interface using the interferential action of light, and 
increasing permeability. 

[0015] As a transparent membrane of n=1.3-1.5 which are the first pass film formed on the 
substrate of this invention, they are Si02, MgF2, CaF2, and Si02. Ti02 A multiple oxide and 
Si02 Zr02 Film, such as a multiple oxide, is usable. 

[0016] As transparence electric conduction film which is the second layer membrane formed on 
the substrate of this invention, although ITO, FTO, ATO, the aluminum dope ZnO, the In dope 
ZnO, etc. are used, the range of this invention is not limited to this. 

[0017] When the thickness of the electric conduction film is 10-30nm and the thickness of the 
low refractive-index film of a substrate and the relation of permeability are considered, the 
permeability of 550nm has the thickness and the correlation of the low refractive-index film, for 
example, it is Si02. When it was the film (refractive index = 1 .46), and thickness which is usually 
100nm was made into 50nm thickness, it found out that permeability increased about 1.5%. 
Moreover, when thickness is 50nm in the case of MgF2 film (refractive index = 1.35), the highest 
permeability is shown, and it increases about 5% compared with the case where there is no 
substrate film. 

[0018] That is, it found out increasing permeability from a glass substrate by using the film of a 
low refractive index as substrate film by 30~60nm thickness. The effectiveness of the increment 
in permeability of the electric conduction film in thickness 30nm or more is not seen. 
[0019] Moreover, when the transparence electric conduction film for liquid crystal displays is 
formed in a soda lime glass substrate as a Prior art, the purpose which controls diffusion of the 
sodium ion from a soda lime glass substrate between a substrate and the electric conduction 
film in forming the ITO film, the ATO film, and the FTO film especially — mainly — Si02 
preparing-film line crack ******, although things were described In order that especially a 
problem may not occur by the transparence electric conduction film for touch panels even if Na 
ion from a substrate is spread to a film front face when there is no need of carrying out 
patterning, It is desirable not to ask a class, if a refractive index is the transparent membrane of 
1.3-1.5 as substrate film, but to prevent diffusion of Na ion from a substrate, when patterning 
needs to be carried out, and it is Si02 as low refractive-index film of an electric conduction film 
substrate in that case. The purpose can be attained by using. It is Si02 for there being few 
diffusing capacities of Na ion and controlling this, in order to differ like the erector of a liquid 
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crystal display and to process on temperature conditions 200 degrees C or less like the erector 
of a touch panel. When there was 30nm of thickness, it came out enough, found out a certain 
thing, and completed this invention. 

[0020] In order to form the low refractive-index film, the approach generally learned is 
employable. That is, it is attained by carrying out laminating membrane formation of the 
ingredient predetermined with a sputtering technique, electron beam vacuum deposition, the ion 
plating method, the chemistry gaseous-phase forming-membranes method (CVD method), the 
metal fog method, a spray method, a dip method, etc. by predetermined thickness. 
[0021] 

[Example] Hereafter, an example explains this invention still more concretely. However, this 
invention is not limited to these at all. 

(Example 1) The soda lime glass (n= 1.52) of 10cm angle was set in the ordinary pressure CVD 
method (metal fog forming-membranes method) membrane formation equipment by ultrasonic 
atomization by 1 mm in thickness, and it heated at 450 degrees C. Si4 (C2 H5 O) 2.2 ml/min 
atomization of the C2 H5 OH solution (concentration is 0.5 mol/l) was carried out with the 
supersonic wave, it introduced into the substrate, and membranes were formed for 3 minutes. 
The obtained film is n= 1 .46 and Si02 of 50nm of thickness. It was the film. Then, InCI3 It is 
SnCI4 to a CH3 OH solution (concentration is 0.25 mol/l). 2.5 ml/min atomization of the solution 
of which 10 atom % addition was done to In was carried out with the supersonic wave, it 
introduced into the substrate, and membranes were formed for 2 minutes. It took out from the 
epigenesis film equipment, and cooled in air. The obtained film was n= 1.95 and ITO crystal film 
of 22nm of thickness. When nine sheet resistance of this film was measured, it was an average of 
550ohm/**, and specific resistance 1.2x10-3ohmcm, and the homogeneity of sheet resistance 
was less than **45ohms / **. Moreover, permeability showed 91.5% by 550nm. The spectral 
characteristic (permeability) of this sample was shown in drawing 1 1 . 

[0022] (Example 2) It sets in the example 1 and is Si (C2 H5 0)4. Membranes were formed on 
the same conditions as an example 1 except having changed the membrane formation time 
amount in a C2 H5 OH solution in 2 minutes. Si02 obtained film was n= 1.46 and thickness was 
38nm. The sheet resistance after ITO membrane formation, specific resistance, and homogeneity 
showed the completely same value as the film of an example 1. Moreover, the permeability of 
this film was 90.6% in 550nm. The spectral characteristic (permeability) of this sample was shown 
in drawin g 12 . 

[0023] (Example 3) The same soda lime glass substrate as an example 1 was set in the 
sputtering system. It is MgF2 as a target. It used, RF output 200W, the substrate temperature of 
250 degrees C, and Ar gas were introduced, and membrane formation was performed for 5 
minutes. The obtained film was n= 1.36 and thickness =45nm. By the sputtering technique, 
membrane formation was performed for 4 minutes by using ITO (Sn=0.5wt% vs In) as a target on 
this film on condition that RF output 200W, the substrate temperature of 300 degrees C, and 
Ar:0 2 = 98:2. The sheet resistance of the obtained film was [ 20nm and the permeability of 
650ohm/**, and thickness ] 92.2% of good film. The spectral characteristic (permeability) of this 
sample was shown in drawin g 13 . 

[0024] (Example 1 of a comparison) Only ITO membrane formation was performed on the same 
conditions as an example 1 using the metal fog membrane formation equipment used in the 
example 1. The sheet resistance of the obtained film, specific resistance, and homogeneity 
showed the completely same value as the film of an example 1. The permeability of this film was 
87.4% in 550nm. The spectral characteristic (permeability) of this sample was shown in drawing 
24 . 

[0025] (Example 2 of a comparison) It sets in the example 1 and is Si (C2 H5 0)4. Membranes 
were formed on the same conditions as an example 1 except having changed the membrane 
formation time amount in a C2 H5 OH solution in 6 minutes. Obtained Si02 was n= 1.47 and 
thickness was 98nm. The sheet resistance after ITO membrane formation, specific resistance, 
and homogeneity showed the completely same value as the film of an example 1. Moreover, the 
permeability of this film was 88.8% in 550nm. The spectral characteristic (permeability) of this 
sample was shown in drawing 25 . 
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[0026] Although the 550nm permeability of the sample of what carried out direct ITO membrane 
formation at the glass substrate (example 1 of a comparison) is 87.4%, by preparing the substrate 
film of a low refractive index, 90 (examples 1-3)% or more of permeability is obtained, and it is 
clear that the effectiveness of a raise in permeability is large. 

[0027] Furthermore, Si02 generally used on the ITO glass for liquid crystal displays The 
permeability in 550nm has been increased by 2.7% by making membranous thickness thin to 50nm 
from 100nm (an example 1 and example 2 of a comparison). That is, it is Si02 in case the usual 
ITO glass for liquid crystal displays is formed. It is possible to increase permeability only by 
setting thickness to 30-60nm, and it is the approach which was excellent also practical. 
[0028] 

[Effect of the Invention] The permeability in 550nm made into the desired end was able to 
produce glass with the transparence electric conduction film excellent in 89% or more of 
transparency by forming the transparent membrane of refractive indexes 1.3-1.5 on 30-60nm 
glass substrate, and forming 10-30nm of transparence electric conduction film of refractive 
indexes 1.7-2.2 on it between a transparence glass substrate top and the transparence electric 
conduction film. 



[Translation done.] 
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